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IHosicHUTEeNLHAA 3aNIUCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUS COCTAB-
JeHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOI 00Opa3oBaTelb-
HOW IMpOrpaMMbl OCHOBHOIO 00Iero ooOpa3zoBaHus, mnpeactaBieHHbIX B PI'OC
00O, a taxxe Ha OCHOBE (enepalibHON pabouell mporpaMMbl BOCIIMUTAHUS U C
y4€TOM KOHLENIUHU IpenojJaBaHusi y4eOHOro npeamera «XUMHs» B 00Opa3oBa-
TEJbHBIX Opranu3anusx Poccurickon Penepanuu.

[Iporpamma 1o xuMuu Ia€t NpeaCTaBIECHUE O LENAX, O0LEeH cTpaTeru o0y-
YEHUS, BOCIIUTAHUS W PA3BUTHS OOYUYAIOIIMXCSA CPECTBAMH YUEOHOTO MpeaMeTa,
yCTaHaBIMBAET 00s3aTENIbHOE MPEIMETHOE COJEp)KaHUE, MpeayCMaTpUBaeT pac-
IIpENEJIEHNE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHME IO pasjesiaM M Temam Ipo-
I'pPaMMBbl [10 XMMUH, ONPEIAEISAET KOJIMYECTBEHHBIE U KAYECTBEHHBIE XapAKTEPUCTH-
KM COJIEpXKaHUs, PEKOMEHIYEMYIO ITOCJIEN0BATEIBHOCT U3YUYCHHSI XUMUU C y4€-
TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH Y4E€OHOIO mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN OOYy4YaroIIMXCs, ONpeesieT BOZMOXHOCTH MpeaMera
JUIsL peaiu3aiuu TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOI mporpamMmbl Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHus, a Takxke TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUHM Ha YPOBHE Li€JIeH U3y4eHHUs MIPEeAMETa U OC-
HOBHBIX BHJIOB Y4EOHO-TIO3HABATEIbHON JEATEIBHOCTH 00YyYaroIIerocs mo ocBoe-
HUIO y4eOHOI0 COJIepPIKaHuU.

3HaHUE XMMHHU CIIY>)KUT OCHOBOHM Il (JOPMUPOBAHUS MUPOBO33pEHHUs 00Y-
YaIOLIErocs, €ro MpeACTaBICHU 0 MaTEPUAIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UTparoT (popMUpyEMblE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILCHUIX SHEPTUU
¥ 00 DBOJIIOIIMM BELIECTB B MPUPOAE, O MYTAX pPEUIEHUS I00ANbHBIX MPOoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

— CIIOCOOCTBYET peaiu3alii BO3MOXKHOCTEH 1Ji1 caMOpa3BUTHUS U POPMUPO-
BaHUSI KYJbTYpPbI JUYHOCTH, €€ 001Iel U PyHKIIMOHAIbHON TPaMOTHOCTH;

— BHOCHT BKJIaJ B (JOPMHUPOBAHUE MBIIUICHUS] U TBOPUECKUX CIOCOOHOCTEN
00y4aroluXxcs, HABBIKOB UX CAMOCTOATEIHHONW y4eOHOM NIeATeNbHOCTH, dKCIEpHU-
MEHTAJIbHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEIHEBHOMN
HU3HU, TaK U B IPO(PECCUOHAITBHON 1eATEIbHOCTH;

— 3HAKOMHT CO CHEUU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO PUPO/IbI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00y4arOIInXcs;



— CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHHSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collep KaHusl Y4eOHOTO MpeaMeTa, KOTOPBIA SBIACTCS IMEIAarorHYeCKd aganTHpPO-
BaHHBIM OTpakeHHEM 0a30BOI HayKH XMMHH Ha ONpeAeEHHOM 3Tare €€ pa3Bu-
THUSL.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE O0YUYaIOIIMMUCS CUCTEMbI IEPBOHAYAIBHBIX MTOHATUH XMMUHU, OCHOB He-
OpTraHWYECKON XUMHUU M HEKOTOPBIX OTHAEIbHBIX 3HAYMMBIX MOHSATHUNA OpraHuYe-
CKOU XUMUH.

CtpykTypa coaepkaHusi MPOrpaMMbl N0 XUMHUHU c(POpMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 Tojaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO0 MPUHIIUITY MTOCJEI0Ba-
TEJIBHOTO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUM Pa3HOIO
YPOBHSIL:

— ATOMHO-MOJIEKYJISIPHOI'O YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnueckoro 3akona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHa XH-
MUU;

— Y4YEHUs O CTPOCHHUM aTOMa U XUMHUUYECKOU CBA3H;

— TMPENCTaBICHUN 00 IEKTPOIUTUYECKON TUCCOIMAIIMN BEIIECTB B PacTBO-
pax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TONY-
YEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS] M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHME MPOrpaMMbl IO XUMUHU CHOCOOCTBYET (hOPMUPOBAHUIO MPECTAB-
JIEHUSI 0 XMMHUYECKOW COCTABIISIONICH HAy4YHOW KapTHHBI MUpa B JIOTUKE €€ CH-
CTEMHOM MPUPO/IbI, IEHHOCTHOI'O OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOAaM IMO-
3HaHUS B HayKe. M3yueHne XuMuu MpoOUCXOIUT C IIPUBJICUEHUEM 3HAHUM U3 PaHee
M3YYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyx)atomuii Mupy, «buosorus. 5—7 kimacce»
n «Pusunka. 7 Kiacey.

[Tpu u3ydeHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHWNA OCHOB XMMHYE-
CKOM HayKH KakK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOUN JesTelNb-
HOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphI. 3ajaya
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CHUCTEMbl XUMHUECKUX 3HAHUN —



BaXHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX TOJOKEHHM, JOCTYI-
HBIX 00001IIEHNIT MUPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HayKH, B IPUOOIEHUH K
Hay4YHbIM METOJIaM IMO3HAHUS IPU M3YUYEHHUU BELECTB M XUMUYECKUX pPEaKkiuil, B
(OpMUPOBAHNN U Pa3BUTHH [IO3HABATEIbHBIX YMEHUM U UX NMPUMEHEHUH B y4eO-
HO-TIO3HABATEIBHON M yueOHO-HUCCIIEeI0BATEIbCKON IEATeIbHOCTH, OCBOCHHUH TTpa-
BUJI 0€30macHOro oOpaIieHus ¢ BEIeCTBAMH B MTOBCEAHEBHOMN KU3HHU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUs BAKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IN, KaK:

— (popMHpOBaHNE MHTEIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, FOTOBOM K CaMo-
00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPHUHSATHIO PEIICHUH, CIIO-
COOHOM a1anTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HH;

— HANpaBJICHHOCTh OOYYEHHsS Ha CUCTEMATHYECKOE MPUOOIIEHHE 00yyaro-
IIMXCSA K CaMOCTOSITENIbHOM MO3HABaTEJbHON JESITENbHOCTH, HAYYHBIM METO/JaM
No3HaHUs, POPMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEN K XUMUU;

— obecreueHne yCcaoBHi, ClIOCOOCTBYIOMIMX MPUOOPETEHNIO 00YYatOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEPCAIbHOE 3HAUYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (hopmupoBanue 001Iel (PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU rpaMoT-
HOCTH, B TOM YHUCJIE€ YMEHUN OOBACHATH U OLIEHUBATH SIBICHUS OKPY’KAIOLEro MU-
pa, UCTIOJb3ys 3HAHUS U OIBIT, MOJYYEHHbIE TPU U3yUYEHUU XUMUHU, IPUMEHSThH UX
IPU pellIeHnH IpoOJeM B TOBCETHEBHOM KU3HU U TPYIOBOU JIEATENBHOCTH;

— QopmupoBaHue y 00y4aromuxcsi TYMaHUCTHUECKUX OTHOIICHWH, TTOHUMa-
HUS [IEHHOCTH XUMUYECKUX 3HAHWU ISl BEIPAOOTKH SKOJIOTMYECKHU 11eJIecoo0pas-
HOTO TIOBEJICHUS B OBITY M TPYAOBOH JAESITETHLHOCTH B IEJISIX COXPAHEHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBAIIMU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U Ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOEHUS 00IIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(duIis U HAMIPaBICHHOCTH JalbHEHIIIEro 00y YeHHUS.

OO1ee uncno 4acoB, OTBEACHHBIX ISl H3yYEHUS] XMMUU HA YPOBHE OCHOBHO-
ro obuiero odpazoBanus, coctaBisier 136 yacos: B 8 kinacce — 68 4acos (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



Conep:xxanue 00y4yeHus

8 Kiace

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMUU B JKM3HU YEJIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHHUE Be-
niectB. [loHsiTHE 0 MeTOmax mo3HaHus B XuMuU. Yuctele BemecTBa u cMecu. Crio-
COOBI pa3/ieNIeHUs CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE AJEMEHThl. CUMBOJIBI XUMUUYECKUX DJIe-
MeHTOB. [IpocThie U ClOKHbIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3a-
KOH TMOCTOSIHCTBa cocTaBa BemiecTB. OTHOcUTeNbHAas aTomMHas macca. OTHocH-
TeJbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisl XUHMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUH.

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3anMmocBsi3p KOJIM4YECTBa,
MacChl ¥ YMcia CTPYKTYPHBIX eIUHMI] BeniecTBa. Pacuérel nmo popmynam xumude-
CKUX COCIUHCHUMU.

du3nyecKue U XUMUUYECKUE SBJICHUS. XMMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX peaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm. 3HAKOMCTBO C XMMHUYECKOM IOCYAOM, IPaBU-
Jamu paboThl B 1abopaTopuu U mpuémMamMu odpalieHus ¢ 1abopaTopHbIM 000pyI0-
BaHMEM, U3YUYCHHE U OMUCaHWE (PU3UUYECKUX CBOMCTB 0OpA3IOB HEOPTaHWYECKUX
BEILIECTB, HAOMOieHne (pu3nueckux (IJIaBICHUE BOCKA, TasHUE JIbJla, pacTUpPaHUE
caxapa B CTyIKe, KHTICHUE U KOHJICHCAIIUS BOJbl) U XUMHUECKUX (TOPEHUE CBEUH,
MPOKaJMBaHUE METHON MPOBOJIOKU, B3aUMOJICUCTBUE MeJia C KUCIIOTOWN) SIBJICHUH,
HAOJIOZICHUE U OMKCAHHME MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pasio-
YKEHUE caxapa, B3auMOJICHCTBUE CEPHOU KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOJICHCTBUE JKejle3a ¢ paCTBOPOM CO-
mu meau (Il), u3ydenue cnocoOOB pasjeneHus CMecel: ¢ MOMOIIbI MarHuTa,
bunbTpoBaHKE, BbINIAPUBAHUE, JUCTWIUISAIMSA, XpoMmarorpadus, MNpOBEIACHUE
OUYMCTKH TOBAPEHHOM COJIM, HAOJIOICHUE W OMKCAaHUE PEe3yJIbTAaTOB MPOBEICHUS
OTIBITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHMSI MAcChl, CO3aHuE MOJIeNield MoJie-
KyJ (IIIapOCTEPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoxenne Kuciaopoia B mpupoje, GU3ndeckne 1 XuMUIeCKUe CBOM-
ctBa (peakiuu roperust). Okcumsl. [Ipumenenne kucaopoa. CriocoObl MOTyUYeHUS



KHCIIOPOJia B JIAOOPATOPHH U MPOMBINUICHHOCTH. KpyroBopoT Kuciopoaa B mpwu-
pone. O30H — aJIOTponHast MOAU(PUKALIUS KUCIOPO/Ia.

TennoBoi 3 peKkT XUMHUUECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS, K-
30- U SHAOTEPMHUYECKHE PEaKUMU. TOMIMBO: YrOjb U METAaH. 3arpsi3HEHUE BO3/AY-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pyiieHrne 030HOBOTO CIIOSI.

Boaopon — anmemeHT u nipocToe BemecTBo. Haxoxaenue Bogopoaa B mpupo-
ne, (U3MYecKne W XUMHYECKHE CBOWCTBA, NMPUMEHEHHE, CIOCOOBI TONyYCHHUS.
Kucnors! u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pacrBopurtens. PactBopbl. Hackl-
IICHHBIE ¥ HEHACBIIICHHBIE PACTBOPBL. PacCTBOpMMOCTB BElIECTB B BoJIe. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOpPE. XMMHUYECKUE CBOMCTBA BOAbl. OcHOBaHus. Ponb pac-
TBOPOB B IIPUPOJIC U B KU3HU YesioBeKa. KpyroBopoT BoJibl B pupoje. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUKCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCHJIOB: c0JIeoOpa3yrolire (OCHOBHbIE, KUCIOTHBIC, aMPOTEpHBIEC) U HECOJIe00pa-
syromue. Homenknarypa okcnioB. @U3nyeckue 1 XUMUYECKUE CBOMCTBA OKCUIOB.
[Tomy4yeHne OKCHUIOB.

OcHoBanus. Kinaccudukanus ocCHOBaHMIA: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanui. GU3NYECKUE U XUMAYECKUE CBOMCTBA OCHOBA-
Hui. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciot. dusndeckue u
XAMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetayuioB H. H. bekerosa. [lony-
YEHUE KUCJIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm: Ka4eCTBEHHOE ONPENEIICHUE COAEPKaHUS KHC-
JOpo/a B BO3/yXe, MOJIyYeHHE, COOMpaHue, paclo3HaBaHUE U U3yYEHHE CBOICTB
KHUCIIOpOJia, HAOJIO/ICHUE B3aWMOJICHCTBUS BEIIECTB C KHCIOPOJIOM M YCIOBUS
BO3HMKHOBEHUS U MPEKpaIeHus: ropeHus (moxkapa), o3HakoMJIeHHe ¢ 00pas3iamMu
OKCHUJIOB U OTIMCAaHHE UX CBOMCTB, MOJTy4YeHUE, COOMpaHHUE, paCliO3HABAHUE U U3Y-
YEHHE CBOWCTB BOAOPO/AA (TOPEHHE), B3aUMOJICHCTBUE BOJAOPOAA C OKCHIOM MEIU
(I) (BO3MOXHO HCIOJB30BaHUE BHJICOMATEPUANIOB), HAOJIOIEHHE OOpa3loB Be-
HIECTB KOJMYECTBOM | MOJIb, HCCIIEJOBAHUE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB
C Pa3IMYHON PaCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAECIEHHON Mac-
COBOM JOJIEM PACTBOPEHHOIO BENIECTBA, B3aUMOACWCTBUE BOJBLI C METalJIaMHU
(HaTpueM U KajblKeM) (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), UCCIEN0-



BaHUE 00pa3llOB HEOPTAHUYECKUX BEIECTB PA3IMYHbIX KJIAcCOB, HAOIIOACHHUE U3-
MEHEHHUsI OKPaCKH MHAMKATOPOB B pacTBOpax KHCIOT U IIEJIOYEH, U3yUCHUE B3au-
mozercTBus okcuna meau (1) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT ¢ MeTajlla-
MU, PEaKIMi HEUTpaIU3alyy, IOJyYeHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHE-
HUE OJHOTO METajlla JAPYIMM M3 pacTBOpa COJM, PEIICHHE JKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUMYECKUX COCIUHEHUI.

Iepunoanyeckuii 3axkoH M Ilepumoamyeckasi cucreMa XHMHYECKHX 3JIe-
MeHTOB /I. U. MenneneeBa. CtpoeHne aToMoB. XMMHYeCKas CBsA3b. OKUCIH-
TeJbHO-BOCCTAHOBUTE/IbHBIC PEaKIMU

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNIax CXOAHBIX IEMEHTOB (ILEIOYHbIE U LIEJIOYHO3EMEIbHbIE METAJIbI, rajlo-
T€Hbl, UHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEpHbIE OKCUIBI U
TUIAPOKCHUBL.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u anuHHonepuonHas ¢opmel Ilepuonuue-
CKOU cuCTeMbl XuMuyeckux iemeHToB [I. . Menzaeneesa. [leproabl U rpyImisl.
PuU3NYECKUNA CMBICII ITOPSAAKOBOIO HOMEpa, HOMEPOB IIEPUOAA U I'PYIIILI JJIEMEH-
Ta.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
AIEKTPOHHBIX 000J0YEK aTOMOB NepBbIX 20 XUMHUECKUX AneMeHToB [lepuoanue-
ckou cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO AJIEMEHTA 10
ero nojoxeHuto B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, Me-
TAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTHS HAyKU U npakTuku. [. 1. MenneneeB — yu€HbIi U rpax-
JTaHVH.

Xumuyeckas cBsi3b. KoBasieHTHast (MOJsipHAs M HEMOJSIpHAs) CBSI3b. DJICK-
TPOOTPULIATEIBHOCTh XUMUYECKHUX 3J1EMEHTOB. IOHHAs CBA3b.

Crenenp okucineHus. OKHCIHUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipo-
LIECChI OKHUCIIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IUAPOKCUA IMHKA C PACTBOPAMHU KUCJIOT U IIENOYEH, IPOBEICHHUE OIBITOB, UILIIO-
CTPUPYIOUIUX MNPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPeakuuil (ropeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mesicnpeomemmuoie ceéa3u.



Peanuzanusi MeXXNpeIMETHBIX CBSI3€M MPU U3YYEHUHU XUMHUHU B § KJlacce Ocy-
HIECTBIISIETCS] Yepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATHMH,
TaK U TOHSATHW, SBISIONIMXCS CUCTEMHBIMU JJISI OTACNIBHBIX MNPEIMETOB €CTe-
CTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBINA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KIacCU(PUKAINS, TIEPUOANIHOCT, HAOIIOICHHUE, SKCIIEPH-
MEHT, MOAEIUPOBAHUE, U3MEPEHUE, MO/JIEITb, IBJICHHE.

dusuka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU]I, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, IJEKTPUUECKUHN 3apsij, BEIIECTBO, TEJI0, O0OBEM,
arperaTHO€ COCTOSIHME BEIIeCTBA, ra3, PU3NYECKUE BEJIUYMHBI, €IMHUIIBI U3MEpe-
HUsL, KOCMOC, IUIAHETHI, 3BE3/b1, COJIHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOABI, MOJE3-
HbIE UCKOITaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 Kiacec.

BemecTBo M XMMHUYeCKasi PeaKIus.

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
N. MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XH-
MUYECKHUX IJIEMEHTOB MEPBHIX TPEX MEPUOAOB, KK, KATbIUI U KX COSTUHECHUN B
COOTBETCTBHH C TOJOKEHUEM 3JIEMEHTOB B [leproinueckor CUCTEME U CTPOCHUEM
UX aTOMOB.

Crpoenue BemecTBa: BUIbl XUMUUECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX pe-
HIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOW PELIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIUXCS K PAa3JIMYHBIM KJ1acCaM HEOPraHMYECKUX COEJIH-
HEHUM, FTeHeTUYECKas CBSI3b HEOPTaHUUECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEILECTB, MO TEIJIOBOMY 3P (DEKTy, Mo u3Me-
HEHUIO CTETNEHEH OKMUCIICHUS XUMHUYECKHX DJIEMEHTOB, 10 00paTUMOCTH, IO y4a-
CTUIO KaTajnu3aTopa). JK30- M JHIOTEPMUYECKUE DPEAKINH, TEPMOXUMHUYECKHUE
YpaBHEHUS.

[Tonsitue o ckopoctTr xumMudeckon peakiuu. [loHsTue 06 0OpaTUMBIX U He-
00paTUMBIX XUMHUYECKUX peakiusaxX. [[oHATHE 0 TOMOTE€HHBIX U T€TEPOTreHHBIX pe-
akuusx. [lonarue o karamusze. IloHsATHE O XMUMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIONIME HA CKOPOCTh XUMHUUYECKON pPEaKIMy U MOJOKEHUE XMMHUYECKOr0 paB-
HOBECHS.



OKUCANTENHFHO-BOCCTAHOBUTEIBHBIE PEAKIMH, AJIEKTPOHHBIA OalaHC OKHC-
JIUTEIBbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBiIE€HUE YPAaBHEHUN OKHUCIUTENb-
HO-BOCCTAHOBUTEINLHBIX PEAKIUN C HCIOJIb30BAaHUEM METOZa AJIEKTPOHHOro Oa-
JIaHCA.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccounanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJIHBIE Y COKpAIIEHHbIE HOHHBIE YpaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHO-
BaHMI U COJIEl B CBETE MPEJCTaBICHUN 00 DBJIEKTPOJUTUYECKON TUCCOIMAIUU.
KauecTBeHHbIE peakiiuu Ha MOHBI. [[oHsATHE O THIpOIH3E CONEil.

Xumuueckuii IKcnepumenm: 0O3HAKOMIIEHUE C MOJEISAMU KPUCTAILUINYECKUX
pPEMIETOK HEOPTAaHUYECKHUX BEIIECTB — METAJUIOB U HEMETAIUIOB (rpadura U ajiMa-
3a), CJI0XKHBIX BEIIECTB (XJIOpHAa HATPHUsI), UCCIICIOBAHUE 3aBUCUMOCTU CKOPOCTH
XUMUYECKON peakuuu OT BO3JAECHCTBUS Pa3IuUHbIX ()aKTOPOB, UCCIIEIOBAHUE AJIEK-
TPOIPOBOJHOCTH PAaCTBOPOB BELIECTB, IPOILECCA AUCCOLMALNN KUCIOT, IIEI0YeH
U cosiell (BO3MOXKHO HCIIOJIb30BAHHME BHUJIEO MAaTEpHUAJIOB), NMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKU MPOTEKAaHUS peakuuil MOHHOro oomeHa (oOpa3oBa-
HUE OCaJIKa, BBIJCICHHE ra3a, 0Opa30BaHUE BOJbI), ONBITOB, WILIHOCTPUPYIOLIUX
IPUMEPBl OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI (FOpeHue, peakiuu pas-
JIO’KEHHUSI, COECIMHEHHUS), pacllO3HABAaHUE HEOPraHWYECKHX BEIIECTB C MOMOUIBIO
KaueCTBEHHbBIX PEaKIMil Ha HOHBI, pEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl 1 MX COeIMHEHHUS.

OOwas xapakTeprucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TEpHbIE CTereHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX Be-
IIECTB — raJOreHoB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTaJulaMH, HEMEeTaJlJIaMu, 1eja04aMu). Xia0poBoaopo . ComsiHas KUCI0Ta, XUMHU-
YECKHUE CBOWCTBA, NMOTyYeHUE, NpUMeHeHue. [[elicTBre X10pa 1 XJI0pOoBOAOPO/Ia Ha
OpraHu3M yesoBeka. BaxkHelme Xaopuapl U UX HAXOXKICHUE B IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (HU3UYECKUE U
XUMUYecKkrue cBOMCTBAa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gu3nuecKrue U XUMHYECKHe CBOMCTBA (00IIMe KaK MpeCTaBUTe-
JIs1 KJlacca KUCJIOT U cneruduyeckue). XMMUYECKUE Peaklnu, JIeKalue B OCHOBE
MPOMBIIIUICHHOTO CTHOco0a TMOMy4YeHUsi CepHON KucioThl. [Ipumenenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.



Haxoxnenue cepbl U €€ COEIMHEHUM B NPUPOAE. XUMHUYECKOE 3arpsi3HEHUE OKPY-
YKaIOIEH cpeibl COSAMHEHUSIMU Cephl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3yXa U
BOJOEMOB), CITOCOOBI €r0 MPEJOTBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPOIE,
duznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMUak, ero
dusznyecKkue u XMMHUYECKHUE CBOMCTBA, oMyyeHue U npuMenenue. Conu aMMOHMS,
uX pU3NYEeCKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOICTBa (001IMe KaK MpeACTaBUTENS Kilacca KUCIOT U crienuduueckue). Mcnomnb-
30BaHKME HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arpsA3HEHUE OKpYKalolehd cpelpl COCIUMHEHHSIMHU a30Ta (KUCIOTHbBIE
JOK]IM, 3arps3HEHUE BO3yXa, MOYBbI U BOAOEMOB). Dochop, amIOTpOIHbIE MO-
mudukarmu Gocdopa, puzndeckne u xummdeckue croiictsa. Oxcua gocdopa (V)
u QocdopHas kuciora, PU3NYECKHE U XUMUYECKHUE CBOICTBa, moxydeHue. Hc-
noJib30BaHue GpocaToB B KaUECTBE MUHEPAIbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTEIEHU OKUCIEHMs. YTJIEPOJ, aJFIOTPOIHbIE MOAU(PHUKA-
LIMU, paclpoCTpaHEHUE B MNpUpoje, (PU3HUYECKUE M XUMHUYECKUE CBOMCTBA. A-
copouusi. Kpyrosopot yriepona B npupoje. OKCuibl yriiepoaa, ux Gu3ndeckue u
XUMHYECKHE CBOMCTBA, JICWCTBUE HA KMBBIC OPTaHU3MBI, MMOJyYCHHE W MPUMEHE-
HUe. DKoJoruueckue mpoOiieMbl, CBsi3aHHbIe ¢ okcuaoM yrieposaa (1V), runoresa
rJI00JIBHOTO MOTEIJICHUS KIIMMaTa, MapHUKOBbIN A (dexT. YTonpHas KUCIoTa U e€
COJM, UX (U3NYECKHE U XUMUYECKHE CBOWCTBA, MOyueHHe U nmpuMmenenue. Kaue-
CTBEHHAs peakiusi Ha KapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY, Me-
JUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HICTOUHUKHU YTJIEBOAOPOIOB (yToib, MPUPOAHBINA a3, HePTh), TPOTYK-
Thl UX MepepaboTku (OCH3UH), UX pOJib B OBITY W MpoMmbinieHHOCTH. [loHATHE O
OMOJIOTUYECKH BAKHBIX BEIIECTBAX: JKHUpaX, Oelkax, yriaeBojax — M UX PO B
KHU3HU yesoBeka. MaTepuanbHOE eIMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX CO-
€IUHCHUM.

Kpemnuii, ero ¢pu3ndeckue 1 XMMUYECKUE CBOMCTBA, MOJIyYEHHE U TPUMEHE-
Hue. CoeMHEHUs1 KpeMHus B nipupojie. OO0mue mpeacTaBieHusl 00 OKCUAE KpeM-
Hus (V) u xpemuueBoit kucinore. CUITUKATHI, UX MCIOJIb30BAHKUE B OBITY, B MPO-
MBIIUIEHHOCTH. BakHeiline CTpoUTeNbHblE MaTepHalbl: KepaMHKa, CTEKIO, Iie-



MeHT, O0eToH, »xkene300eToH. [IpobieMbl 6€30MacHOT0 UCTOIB30BAHUSL CTPOUTENb-
HBIX MaTE€pPUaJIOB B MOBCEIHEBHON KU3HHU.

Xumuueckuii Ikcnepumenm: uzyueHue o0pa3ioB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTHI, MPOBE/ICHNE KaU€CTBEHHBIX PEAKIIMI Ha XJIOPU]I-UOHBI
U HaOIIO/IEHUE TIPU3HAKOB WX MPOTEKAHUS, OIMBITHI, OTPaXAIOIINe (PU3NUECKUE U
XMMHUYECKHE CBOMICTBA TaJIOTEHOB M UX COCAMHEHUU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPUAOB (TalIOr€HUI0B), O3HA-
KOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeIUHEHUsIMHU (BO3MOXKHO MCIOJIb30BAHNE BU-
JeoMaTepuanoB), HaboIeHue mpolrecca oOyriiMBaHUsS caxapa Moj JCHCTBUEM
KOHILIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3YYCHUE XMMHYECKUX CBOMCTB pa3daB-
JICHHOM CepHOM KHUCIIOThI, TPOBEICHNE KAUeCTBEHHOW PEaKIMu Ha Cylb(paT-uoH U
HaOJII0ICHUE MTPU3HAKa €€ IPOTEKAaHUsl, 03HAKOMJIEHHE C (PU3NYECKUMH CBOMCTBA-
MU a30Ta, (pochopa U UX cOeTUHEHUHN (BO3MOKHO HCIIOIb30BaHUE BUAEOMAaTEpUa-
JI0B), oOpasiaMu a30THBIX U (POocHOpHBIX yHAOOpEHUM, MOITyueHHE, cOOUpaHue,
pacro3HaBaHWE U W3YYCHHE CBOWCTB aMMHaKa, MPOBECHNE KaUYeCTBEHHBIX peak-
Uil Ha HOH aMMOHMS U (pochaT-uOH U U3yUeHHUE NMPU3HAKOB UX MPOTEKaHUsI, B3a-
UMOJICHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO (BO3MOXHO HC-
II0JIb30BaHUE BUJECOMATEPHAIIOB), U3yUYEHUE MOJENEH KPUCTANIMYECKUX PEIIETOK
anmasa, rpaduta, QysepeHa, 03HAKOMJIGHHE C MPOILIECCOM aJacopOlMu pacTBO-
PEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IMPOTHUBOrasa, Moyyde-
HUE, cOOMpaHue, paclo3HaBaHUE U HW3YyYEHUE CBOMCTB YIJIEKUCIOTO rasa, MmpoBe-
JIeHNE KaYeCTBEHHBIX peakliii Ha KapOOHAT W CHUJIMKAT-HOHBI M H3y4eHUe pHU3Ha-
KOB MX IPOTEKaHUs, O3HAKOMJICHHE C MPOAYKLUHEH CHIMKATHOM MPOMBIILIEHHO-
CTH, pEIICHHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BaxHellne HeMeTalljIbl U UX
COETUHEHUSI.

MeTtayuibl M MX COeTMHEHMA.

OOmast XxapakTepUCTUKa XUMHUECKHUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHHUU
ux nonoxkenus B [lepuoanueckoi cucreme xumnyeckux anemeHToB . 1. Menne-
jeeBa U CTpoeHust aToMoB. CTpoeHue MeTaioB. MeTtaminyeckasi CBsi3b U MeTaJ-
JMYECcKasi KpUCTAJIMUECKas peléTka. DINeKTPOXUMUYECKUHN psiJ] HAaNlPsHDKEHUN Me-
TayuioB. Ou3NUeCKre ¥ XUMUYECKHE CBOWCTBA MeTayioB. OOmue crocoObl moy-
yeHust MeTayioB. [IoHsATHE 0 KOPPO3UK METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
ot koppo3uu. CriaBsl (CTaab, 9yTyH, JIOPATIOMUHUN, OpOH3a) U X IPUMECHECHHE B
OBITY ¥ TIPOMBIIIIIICHHOCTH.

[lenounbie MeTamuIbl: mojoxeHne B Ileproanueckoil cucteMe XUMHUYECKHX
aneMeHToB [l. 1. MeHneneeBa, cTpoeHUE UX aTOMOB, Hax0XAeHue B npupone. du-
3MYECKHUE U XMMHUUYECKHE CBOMCTBA (HA MpuUMepe HaTpus U Kanus). OKCUIbI U TUJI-
pOKCHIbI HATPpUS U Kanus. [I[pruMeHeHue mea0yHbIX METAJUIOB U UX COCTUHEHU.



[Ilenouno3eMenbHbIE METAIIIBI MArHUM M KaJbLUK: NoJIOKeHUE B [lepnoau-
YECKOW cHhcTeMe XMMUYecKuX sieMeHToB [[. M. MenpaeneeBa, cTpoeHue UX aro-
MOB, HaxoXJeHHe B mnpupone. OU3nyeckue M XUMHUYECKHE CBOWCTBA MAarHus U
Kanblusg. Baxkselue coenuHeHUs Kalblius (OKCUI, TUAPOKcHI, coiu). KécT-
KOCTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUNA: TTosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. 1. Menneneesa, CTpOCHHE aTOMa, HaxOXKAcHUE B ipupoae. Puznueckue u Xu-
MUYECKHE CBOMCTBa amrOMUHHUSA. AM(pOTEpHbIE CBOMCTBA OKCHAAa M THIPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XUMAYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpPOEHHUE aTOMa, HaXOXKJICHUE B pUpoje. PU3HUECKUE U XUMH-
YeCKUe CBOMCTBA Xkee3a. OKCHIbI, THApOoKCcH bl i conn xkeie3a (1) u sxenesa (111),
MX COCTaB, CBOKMCTBA U NOJIyYEHHUE.

Xumuueckuii IKcnepumenm: 03HAKOMJIEHHE C 00pa3liaMi METAIIOB U CILIa-
BOB, UX (DU3UYECKUMHU CBOMCTBAMH, U3yUYCHHUE PE3YJIHTATOB KOPPO3UU METAILIOB
(BO3MO>XHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICUCTBUS
OKCHJa KaJbllMsig U HATPUSA C BOJIOM (BO3MOXKHO HCIIOJIH30BAHUE BHUAEOMATEpHA-
JIOB), UCCJIEIOBAHUE CBOMCTB XKECTKOW BOJIBI, MPOIECCa TOPEHUS Keje3a B KUCIIO-
poJzie (BOBMOXHO HMCHOJb30BAHUE BUAEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS Ka-
YCCTBCHHBIX PEAKIMil HAa MOHBI: MarHMs, KaJabIUs, aJFOMUHUS, TMHKA, sxene3a (1)
u xenesza (lll), menu (Il), HaOmroneHne u omnucaHue MPOIECCOB OKpaIIMBaHUS
MJIaMEHU MOHAMU HATPUSsl, Kajdus U KaJbIus (BO3MOXHO UCMOJb30BAHUE BUIEOMa-
TEpPHUAJIOB), UCCJIeIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUJIA ATIOMUHUS U THI-
POKCH/Ia IMHKA, PEUIEHHWE SKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMme «Baxuelue me-
TaJUIbl U KX COCTUHEHHUSD.

XUMHS M OKPYKAKOLIAS Cpela.

BemecTBa 1 Matepuassl B MOBCEAHEBHOW KU3HU 4esloBeKa. be3omacHoe uc-
MOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. IlepBas momMorns npu Xu-
MUUYECKHX 0KOTaX Y OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaenbHas IOomycThUMas
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponb xuMuu B pemieHnH 3K0JIOTMYECKUX
po0aem.

Xumuueckuii IKcnepumenm: W3yuyeHue oOpPa3OB MaTepHaJoB (CTEKJIO,
CIUIaBbl METAJIJIOB, MOJIUMEPHBIE MATEPHUAIIBI).

Mescnpeomemmnbnie ceasu.

Peanuzanysi MeXNpeIMETHBIX CBSI3€H MPU M3YYEHUH XUMUU B 9 Kilacce ocy-
MISCTBIISIETCSl Y€pe3 MCIOJIb30BaHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,



TaK M TIOHATUH, SBISIOUIMXCA CHUCTEMHBIMH JJISi OTAEJIbHBIX MPEIMETOB €cTe-
CTBEHHO-HAY4YHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHAJIU3, CUHTE3, KiIaccu(ukamus, NepuOJUIHOCTb, HAOJIOIEHUE, KCIIe-
PUMEHT, MOJICIHPOBAaHUE, W3MEPEHUE, MOJETb, SBJICHUE, MAPHUKOBBIA 3((DEKT,
TEXHOJIOTHsI, MAaTEPHUAIBL.

dusuka: Marepusi, aToM, dJIEKTPOH, MIPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TO-
IIBl, PAIMOAKTUBHOCTD, MOJIEKYJIA, IICKTPUUECKUN 3apsi]], MPOBOJIHUKHU, TIOIYIIPO-
BOJHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, 00BbEM, arperaTHOE Co-
CTOSIHUE BEILECTBA, I'a3, pacTBOpP, PAaCTBOPUMOCTb, KpUCTANIMYECKas pPELIETKA,
CIUIaBblI, (PU3NYECKHE BEIUYMHBI, CUHULIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPaH-
CTBO, IUTAHETHI, 3BE37b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOABI, MOJE3-
HbIE€ CKOIIaeMbl€, TOIUIMBO, BOJIHbIE PECYPCHI.



Ilnanupyembie pe3yJbTAThl OCBOCHHUS MPOTPAMMBbI 10 XMMHUH HA YPOBHE OC-
HOBHOT'0 00111ero 00pa3oBaHMs

JIn4HOCTHBIE Pe3yJIbTATHI.

JInyHOCTHBIE PE3YyAbTAThl OCBOCHUS MPOrPAMMBI OCHOBHOI'O 00111€eT0 00pa3o-
BaHMSI JIOCTUTAIOTCS B XO0JI€ OOy4YeHHS XUMUU B €IUHCTBE Y4EOHOW M BOCIHTA-
TEJbHON JIEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMU COLIMO-
KyJIbTYPHBIMH M TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, IPUHATHIMHU B OOITICCTBE
npaBuIaMd U HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT MpoleccaM CaMOMNO3HaHUS,
CaMOPAa3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE Pe3yJbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCA PYKOBOJ-
CTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIUN U PACIIUPEHUE OTIbI-
Ta JAESATEIBHOCTU HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTpMOTHYECKOr0 BOCHUTAHMS. I[ICHHOCTHOTO OTHOIICHHS K OTEYe-
CTBEHHOMY KYJIbTYpPHOMY, UCTOPHUYECKOMY M HAaydYHOMY HACIEIUI0, MOHUMAaHUs
3HAUEHUS XUMHUYECKOW HAYKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIAJETh JOCTOBEPHON MH(pOpMAIMEl O MEPEelOBbIX JTOCTHKEHUSX M OTKPBITHUSIX
MHUPOBOM U OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpPaA U OOIIECTBA;

2) TPa’kKIAHCKOT0 BOCTIMTAHHS: IIPEICTABICHHUS O COIMAIBHBIX HOpMax U
MpaBWIax MEXKJIUYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE, KOMMYHHKATUBHON KOM-
METEeHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yUeOHO-HUCCIIEI0BATEIIbCKOM, TBOPUECKOM
U JIPYTUX BUAAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM Jesi-
TEJILHOCTH TPHU BHITIOJHEHWN y4e€OHBIX, TO3HABATENBHBIX 3a/1a4, BHIMOJHEHUU XU-
MUYECKHUX IKCIIEPUMEHTOB, CO3/IaHUU yU4E€OHBIX MPOCKTOB, CTPEMIICHUS K B3aHMO-
MOHMMAHUIO ¥ B3aUMOIIOMOIIM B TMPOIIECCe ITOM YUeOHOU NeSITebHOCTH, TOTOB-
HOCTU OIIEHUBATh CBOE MOBEACHUE U TMOCTYIKH CBOUX TOBapHUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

— MHUPOBO33PEHYECKUE MPEJICTABICHUS O BELIECTBE U XUMUYECKOW PEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIOLINE OC-
HOBY JIJIsSl IOHUMAaHUs CYITHOCTH HAy4YHOW KapTHUHBI MUpa, MPEJICTaBICHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKAa C MpHU-
POIIHOM Cpelio, O POJIM XMMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

— T03HaBaTeIbHbIE MOTUBBI, HAMPABJICHHBIC HAa TTOJTYYE€HHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOAUMBIC JJIsi 0OBSICHEHUST HAOII0JaeMbIX MPOIECCOB U SIBJICHUH, T10-
3HABATENHHOU, MHHOPMAIIMOHHON U YUTATEIIbCKOW KYJIbTYphI, B TOM YHCJIC HaBBI-



KOB CAMOCTOSITETIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH,
JIOCTYITHBIMU TEXHUUYECKUMU CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTU;

— HMHTEpec K OOYUYEHHIO U MTO3HAHUIO, JTF0003HATENbHOCTh, TOTOBHOCTH U CIIO-
COOHOCTH K caMOOOpa30BaHHUIO, TPOCKTHON U MCCIIEA0BATEIBCKONU NESITEIBLHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBIIEHHOCTU U YPOBHSI OOYUYEeHHsI B TajbHEHIIIEM;

4) ¢hopMHpPOBaHUS KYJBTYPbI 310POBbS. OCO3HAHUE IIEHHOCTH XU3HH, OT-
BETCTBEHHOT'O OTHOIIIEHMSI K CBOEMY 370pPOBbIO, YCTAHOBKM Ha 3J0pPOBBIA 00pa3
YKU3HH, OCO3HAHUE MOCJIE/ICTBUIM 1 HEMPUATHUE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOJMMOCTH COOJIIOICHHSI TTpaBUi Oe3orac-
HOCTH MpHY 00palIeHuH ¢ XUMUYECKHUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) Tpya0BOro BOCIIMTAHUSI: HHTEPEC K MPAKTUICCKOMY M3yUCHHIO mpodec-
CUH M TpyJa pa3IMYHOTO poja, yBaXKEHUE K TPYAY U pe3yjbTaTaM TPYAOBOU Aes-
TEJIbHOCTH, B TOM YHUCJIE€ Ha OCHOBE NMPUMEHEHUS NPEIMETHBIX 3HAHUI 110 XUMUH,
OCO3HAHHBIA BHIOOP MHAMBUAYAIBHON TPACKTOPHM IPOJOJIKEHUS 00pa30BaHUs C
y4€TOM JINYHOCTHBIX MUHTEPECOB U CIIOCOOHOCTU K XMMHHU, OOLECTBEHHBIX UHTE-
PECOB U MOTPEOHOCTEH, yCIeUTHOW NPOPECCUOHANBHON IEATEIbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B IPOPECCUOHATIBHON CPELE;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

— JKOJIOTMYECKH IL€J1€CO00pa3HOE OTHOIIEHHE K MPUPOJE KAaK HCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3JI0POBOIO U
Oe3omacHOro oOpasa KU3HH, OTBETCTBEHHOE OTHOIIIEHHWE K COOCTBEHHOMY (Hhu3u-
YECKOMY U NICUXWYECKOMY 3/I0pPOBbIO, OCO3HAHME LIEHHOCTU COOJIIOJECHUS TPaBUI
0€e30IacHOro MOBEACHUS MpU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, YIPO-
YKAIOILMX 30POBBIO U KU3HHU JIIOJIEH;

— CIOCOOHOCTU MPHUMEHSTh 3HAHUS, MMOJIyYaeMble MPU U3YyYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEAOH, I MOBBILICHUS
YPOBHSI 9KOJOTHYECKON KYJIbTYpbI, OCO3HAHUS TJI00ATLHOTO XapakTepa dKOJOTH-
YecKUX MpoOJIeM U MyTel UX pelIeHUs MOCPEICTBOM METOJI0OB XUMHH, SKOJOTHYe-
CKOT'0 MBIILJICHUS, YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEIIBHOM, KOMMYHH-
KaTMBHOM M COLIMATILHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaThl.

B cocTtaBe MeTanpeaMeTHBIX pe3yJbTaTOB BBIIESAIOT 3HAYUMBIE 11 PopMU-
pPOBaHUSI MUPOBO33PEHUS OOIICHAYYHBIC IOHATUS (3aKOH, TEOPHS, IPUHITUTI, THITO-
Te3a, (akT, CUCTEMa, IPOLECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHbBIX yUEOHBIX IMpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM U3
TUX MPEAMETOB (POpMHpPOBATH MPEACTABICHHE O LEJIOCTHOM HAyYHOW KapTUHE
MHUpa, U YHHUBEpPCAJIbHbIE y4eOHbIe NEWUCTBHs (MO3HABATENbHbIE, KOMMYHUKATHB-



HBIC, PETYJIATUBHBIC), KOTOPhIE 00eCIeunBaOT (HOPMUPOBAHKHE TOTOBHOCTH K ca-
MOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON A TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSIL.

Bba3oBble Jjoruueckue JelicTBUA:

— YMEHUS HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUU (BBIACISITH UX XapaKTEPHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIECACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKUE PaCCyXIACHUS (MHAYKTUBHBIC, NENYKTUBHbIC, 10 AHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

— YMEHHUE MPUMEHSTH B MPOIECCe MO3HAHUS MOHITHUS (IpeAMETHBIE U MeTa-
MPEIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIOJIb3yEeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMU4ecKas ¢hopMyia U ypaBHEHUE XUMHU-
YECKOW peakiuu — MpHU PEelIeHuN y4eOHO-TI03HABATENIbHBIX 3a/1ad, ¢ YYETOM ITHX
MOJICIBHBIX TPEACTaBICHUN BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU-
3HaKU U3Y4ae€MbIX 0OBEKTOB — XMMUUYECKUX BEILIECTB U XUMUYECKUX PEAKIUN, BbI-
SBJIATH OOIIME 3aKOHOMEPHOCTHU, TPUYNMHHO-CIICJCTBEHHBIEC CBSI3U U MPOTUBOPEUUS
B M3y4YaeMbIX MPOLECCAX U SBJIICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

— YMEHHUE HCIIOJIb30BaTh MMOCTABJIECHHBIE BOMPOCHI B KAUYE€CTBE MHCTPYMEHTA
MO3HAHUS, a TAKXXE B KAUECTBE OCHOBBI ISl POPMUPOBAHUS TUIOTE3bI 110 MPOBEP-
K€ MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

— MpuoOpeTeHre OmbITa MO IUTAHUPOBAHUIO, OPTaHMU3AIMU W TPOBEICHUIO
YYEHHUECKUX dKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJA0M IPOIEcca, CaMOCTOsI-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOABI
M0 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIIECIOBAHUS, COCTABIISIThL OTYET O MPO-
JieJTaHHOM paboTe.

Pabora ¢ unpopmaunmeii:

— YMEHHE€ BBIOMpATh, AHATU3UPOBATH U WHTEPHPETHPOBATH WH(MOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAS JTUTEepaTypa XUMMUYECKOTO COJIepKaHUs, CIPABOYHBIC MOCO-
ousi, pecypcbl HTepHETA), KPUTHYECKHA OIIEHUBATH MPOTUBOPEYUBYIO U HEIOCTO-
BEpPHYI0 UH(OPMAIIHIO;



— yMEHHE NMPUMEHATH Pa3IUYHbIE METOABI M 3aIPOCHI MIPH MOUCKE U OTOOpE
MHPOpMAIllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/a4 ONpPENEIEHHOIO TUIA, TPUOOPETEHHUE OIIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX ITOUCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANEHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WJUTFOCTPUPOBATh PEIIacMble 331a4l HECIIOKHBIMH CXEMaMH, JUarpaMMaMHu, JIpy-
rumMu (popMamu rpa@uku U ©X KOMOMHAITASMU;

— YMEHHE MCIIOJIb30BaTh U aHAIM3UPOBATH B IpoLEcce YU4eOHOM U Hccaeno-
BaTEIbCKOW ACSITENbHOCTH MHPOPMAIUIO O BIMSHUUA MPOMBIIUIEHHOCTH, CEIbCKO-
r0 X035IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH IPUPOJHON CPEMBI.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

— yMEHHMs 33JaBaTh BOIPOCHI (B X0/€ auajora u (Win) AUCKYCCUHU) IO cylie-
CTBY OO0CYyXJaeMON TeMbl, (OpPMYJIUPOBATh CBOU MPENJIOKEHUS OTHOCUTEIIHHO
BBITIOJTHEH NS MTPEJIOKEHHOM 3a1a4K;

— YMEHUSI NPEACTABIATH IOJYYEHHBIE PE3yJbTaThbl I[O3HABATEIBHOU Jes-
TEJIbHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO PE3YJIbTaTOB
BBIMOJIHEHHS] XMMUUYECKOTO SKCIIEPUMEHTA (JJaOOpaTOPHOIO OMBITA, TaOOPaTOPHOM
paboThI IO UCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOIO IPOEKTA);

— yMeHHs y4eOHOIO COTPYIHHYECTBAa CO CBEPCTHHUKAMHU B COBMECTHOM IO-
3HABATEJIbHOW M MCCIEA0BATEIBCKON NESITENBHOCTH IIPU PELUIEHUN BO3HUKAFOIINX
npo0JeM Ha OCHOBE yué€Ta OOUIMX MHTEPECOB M COrJIacOBaHMS MO3ULUNA (00CYX-
JIeHUs1, OOMEH MHEHUSIMH, «MO3TOBbIE€ HITYPMbD», KOOPAUHAIUS COBMECTHBIX JI€i-
CTBHi, oNpeesieHue KpPUTEPHUEB IO OIICHKE KauecTBa BBIMOJHEHHON paboThl U
JpyTHe).

PerynsiTuBHBIC YHUBeEpPCAJbHbIe y4eOHBbIE JCHCTBHS: YMEHHE CaMOCTOS-
TEJIbHO OINPENEIATh LENU AEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIU-
poBaTh M MpPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO NIEATEILHOCTh, BBHIOMPATH
HanOoJsiee >PPeKTUBHBIE CITOCOOBI pelIeHUs] YYeOHbIX M MO3HABATENIbHBIX 3a/1ad,
CaMOCTOSITEIILHO COCTABIIATh UM KOPPEKTUPOBATH MPEIIOKEHHBIA AITOPUTM JEH-
CTBUIl IIPU BBINOJHEHUH 33/1aHUN ¢ YIETOM TOTY4YECHHsI HOBBIX 3HAHUN 00 M3ydae-
MBIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLEHUBATH COOTBETCTBHE MOIYYEHHOIO
pe3ynbTara 3asBJICHHON LENIH, YMEHUE HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEK-
CTBbI, IPEJIJIAaracMbI€ B YCIIOBUU 3a1aHUM.

IIpeamMeTHbIE pe3yabTaThl.

B cocraBe npeMETHBIX pe3yJbTaTOB 10 OCBOEHHUIO 0053aTEIBHOIO COJEpKa-
HUS, YCTAHOBJIEHHOTO JaHHOU (enepanbHON padodeil mporpammoil, BBLAEINSIOT:



OCBOCHHBIC 00YUYaIOIUMHUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, CITe-
nuduyueckre AJig NpeaMeTHON 00JacTu «XUMUSD), BUJIBI ACSTEIBHOCTU MO TMONY-
YEHHUIO0 HOBOT'O 3HAHUA, €r0 MHTEPHpPETALNH, NPeoOpa3oBaHUIO0 U NMPUMEHEHHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUSX.

K xonIty oOydenus B 8 kiiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

— PacKpbIBaThb CMBICII OCHOBHBIX XMMHWYECKUX IOHSTHUW: aTOM, MOJEKYJA,
XUMHUYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOI-
Has ¥ HEOJIHOPOJHAs), BaJCHTHOCTb, OTHOCUTEIbHAS aTOMHAasi U MOJICKYJsipHas
Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas JOJisI XUMHUYE-
CKOTO 3JIEMEHTa B COCAMHEHHH, MOJSPHBIA 00BEM, OKCHJ, KUCIOTa, OCHOBAHUE,
COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHAYECKasl pEaKLsl, Kilac-
cuuKanms peakuuil: peakuu COCIUHEHUS, PEaKIMU Pa3JI0KECHUS, peaklnu 3a-
MEUIEHUs, peakuuu OOMEHa, 3K30- U SHIAOTEPMUYECKHE PEAKIMH, TEIJIOBOU 3(-
dekT peakuuu, SAPO aTOMa, IIEKTPOHHBIN €O aToma, aTOMHasi OpOUTAIIb, paJlH-
yC aroma, XUMHUYECKasl CBs3b, NOJISIPHAs U HENOJISIPHAsl KOBAJICHTHAsl CBA3b, MOH-
Has CBS3b, MOH, KATHOH, AaHUOH, pacTBOpP, MACCOBAs JI0JIs BellecTBa (IIPOLICHTHAs
KOHLIEHTpAaIMsl) B paCTBOPE;

— WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMeE-
HATH OTU IOHATHUS IIPU OIIMCAHUU BELIECTB U UX IIPEBPALLCHUN;

— HCTOJB30BaTh XUMHUYECKYIO CHUMBOJHUKY HJisi COCTaBJIeHHS (PopMys Be-
LIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUN;

— OMpENEeNATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAUMHEHMUSX,
CTETMEHb OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAJIC)KHOCTh BE-
HIECTB K ONpEeIEHHOMY KJIacCy COeAMHEHHH 1o ¢dopmysaMm, BUI XUMHUYECKON
CBSI3M (KOBAJICHTHAs] 1 MIOHHAS) B HEOPTaHUYECKUX COCTUHECHUSIX;

— packpsiBaTh cMmbIca [lepunonnueckoro 3akona JI. 1. MenneneeBa: nqeMoH-
CTPUPOBATH MOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX dJIE-
MEHTOB OT MX MOJIOkEHUS B [leproanyeckoil cucreMme, 3aKOHOB COXpPaHEHHST Mac-
Chl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--MOJIEKYJISIDHOTO Y4YE€HHS, 3aKOHa
ABorazapo;

— ONKCHIBATh M XapakTepu3oBaTh Tabmu4Hyro (opmy Ilepmonnyeckoit cu-
CTEMBl XMMUYECKUX JJIEMEHTOB: pa3iMyaTh MOHATUS «TrjaBHas moarpynmna (A-
rpynna)» u «nobounas noarpynna (b-rpynmna)», Mansie u OoJsbllIve NEPUOBI, CO-
OTHOCUTH 0003HAUYEHHUs, KOTOpble UMEIOTCs B Tabnuie «llepuonuueckas cucrema
xumuueckux 3yeMeHToB JI. M. MeHneneeBa» C YMCIOBBIMU XapaKTEPUCTHUKAMU



CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oOLIee Yucio
AJIEKTPOHOB U pacCTpeIeieHUE UX MO JIEKTPOHHBIM CIIOSIM);

— KJ1accupUIUPOBaTh XMMHYECKUE JJIEMEHTHI, HEOPraHMYECKHE BEIECTBA,
XUMHUYECKHE PEAKLIMH (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TerioBoMy 3G (heKTy);

— XapaKTepu30BaTh (ONHUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEpXkAasi OMHUCAHHWE MPUMEpPAMU MOJIEKYJSIPHBIX ypaB-
HEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIU;

— MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kay€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUNA B Pa3IUYHBIX
YCIIOBHSIX;

— BBIYHUCJISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COECIUHEHHsS, MAacCCOBYIO
JIOJIIO BEILIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU pe-
aKIINH;

— MPUMEHSTh OCHOBHBIE ONIEPALIMH MBICIUTEIBHON AESITEIBHOCTU — aHAIIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — 11 U3YyYECHHUS CBOMCTB BEIIECTB U XHMMHYE-
CKUX pEaKIIMii, eCTECTBEHHO-HAYYHBIE METO/IbI TTO3HAHUS — HAOIIOJICHUE, U3MEpe-
HUE, MOJICTTUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

— cJIeIoBaTh MpaBUJIaM MOJIb30BAHUS XMUMHUYECKOW TMOCYIOW U JiabopaTop-
HBIM 000pYy/IOBaHHEM, a TaK)Ke MpaBHJiaM OOpAaIleHHs C BEIIECTBAMHU B COOTBET-
CTBUU C MHCTPYKIUSMH TI0 BBITIOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX OMBITOB 10
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPO/Ia U KUCIOpOAa), MPH-
TOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MAaCcCOBOM JOJIENM PACTBOPEHHOIO BEIllE-
CTBa, MJIAHUPOBATh U MPOBOJAUTH XUMUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO
PacTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBI0 UHIUKATOPOB (JIakmyc, dheHondTrane-
WH, METWJIOPAHX U APyrHe).

K koniy oOyueHus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

— pAacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKUX MOHSITUN: XUMUYECKHUI 3Jie-
MEHT, aTOM, MOJIEKYJIa, NOH, KATUOH, AHHOH, TPOCTOE BEUIECTBO, CJI0KHOE Bellle-
CTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKHCICHMS, XUMUYECKasI
peakiysi, XMuMUYECKasl CBA3b, TEIIOBOM 3(PHEKT peakinu, MOJIb, MOJIIPHBIN 00BEM,
pPacTBOp, PIAEKTPOIUTHI, HEIJEKTPOIUTHI, DIEKTPOJIUTHUECKAS JUCCOLUALINS, PEaK-
MM MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe paBHOBECHE, OOpaTUMBbIE U He-
oOpaTUMBbIE PEAKINH, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHUCIHUTEb,



BOCCTAaHOBUTEJb, OKHCIEHUE U BOCCTAHOBJICHUE, AJUIOTPONUs, aM()OTEPHOCTh, XH-
MUYeCKasi CBA3b (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi), KpUCTAININYeCcKas pe-
mETKA, KOPPO3Us METAIJIOB, CIUIABBI, CKOPOCTh XMMUYECKOW PEAKINU, MPEIEITBHO
nonyctuMmas koHueHntpauus [IJIK BemecTsa;

— WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U NpUMe-
HSATH 3TU NOHSTHS IPU ONMCAHUU BELIECTB U UX MPEBPALICHUII;

— HCMOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY HJisi COCTaBJeHHS (PopMys Be-
HIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

— OINpPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKUX IJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COeAMHEHUH 1Mo (GopMmysaMm, BUJ XUMUYECKON CBS3M (KOBaJE€HTHAs, HOH-
Has, METAJUIMYECKas) B HEOPraHUYECKUX COCAUHEHUSAX, 3aps MOHA 0 XUMHYE-
CKOI (popMmyJie, XxapakTep Cpelbl B BOAHBIX pacTBOpax HEOPraHUYECKUX COEIMHE-
HUH, TUI KPUCTAJNIMYECKOMN PEIIETKH KOHKPETHOIO BEILIECTBA,

— packpbiBaTh cMbIca [lepuoanueckoro 3axkona JI. 1. MenneneeBa u neMoH-
CTPUPOBATh €r0 MOHMMAHME: ONUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (popmMy
[leprnonyeckoil CUCTEMBbI XUMUYECKUX JIEMEHTOB: Pa3IMuaTh MOHITHUS «TJIaBHAS
noarpymmna (A-rpymnmna)» u «rnobouynas noarpymnna (b-rpynmna)», massie u Oosbiiue
NEPUOAbI, COOTHOCUTh 0003HAUEHHUsI, KOTOPbIE UMEIOTCS B MEPUOJUYECKON TaOIu-
1€, C YHMCIIOBBIMU XapaKTEPUCTUKAMM CTPOCHHSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB
(coctaB um 3apsa sAApa, oOLIEe YUCIO JIEKTPOHOB U PACIPEICICHUE UX IO 3JEeK-
TPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3Jie-
MEHTOB U MX COCIUHEHUN B Mpejesiax MajbIX MMEPUOJOB M TJIABHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

— KJaccu(UUUpPOBaTh XUMHUYECKHUE AJIEMEHThI, HEOPraHMYECKHUE BEIIECTBa,
XUMUYECKHE PEAKIIHNH (110 YUCIIY U COCTABY YYaCTBYIOLIMX B PEAKLUH BEIIECTB, 110
TerI0BoMYy 3D PeKTy, M0 U3MEHEHUIO CTENEHEN OKUCIEHUS XMMUYECKUX JIEeMEH-
TOB);

— XapakTepu3oBaTh (OMHUCHIBATH) OOUIME U CHEUU(PUUECKUE XUMUYECKUE
CBOMCTBA IPOCTBIX U CIOKHBIX BELIECTB, MOATBEPKIAsl ONMCAHNE PUMEPAMU MO-
JEKYJISIPHBIX 1 HOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

— COCTaBJIATh YPABHEHHUSI HICKTPOIUTHUYECKON JAMCCOLMALMM KUCIOT, IIEIO0-
4yeil U coJield, MOJIHbIE U COKpallléHHbIE YPAaBHEHMSI pPEaKIMil MOHHOTIO OOMEHa,
YpaBHEHUSI PEaAKIMM, MOITBEPKAAIOUIMX CYHIECTBOBAHUE T€HETUYECKOM CBS3U
MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

— PpacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IO-
CPEIICTBOM COCTaBJIEHHS 3JIEKTPOHHOTO OallaHCa ATUX PEAKIIMiA;



— MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BO3-
MOKHOCTH MTPOTEKAHNUS XMMUUECKHUX IPEBPAILCHUN B Pa3IMUHBIX YCIOBUSIX;

— BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XMMMYECKOTO 3JIeMEHTa Mo (hopMyJie COEIMHEHMs, MACCOBYIO
JIOJTIO BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU pe-
aKLuu;

— c00JII01aTh IPABUJIA MTOJIB30BAHUS XUMUYECKOM MOCY10 U 1a00paTOpHBIM
00OpyZl0BaHUEM, a TaK)Ke IpaBUjIa OOpallleHus ¢ BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU TI0 BBITTOJIHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB MO MOTyde-
HUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIIEKUCIIOTo ra3a);

— MPOBOJUTH PEAKIINU, TOATBEPIKIAIONINE KAYECTBEHHBIN COCTAaB Pa3TUYHbIX
BELIECTB: PacllO3HABaTh ONBITHBIM MyTEM XJIOPHJI-, OpOMHI-, HOJUA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHUS U MOHBI U3Y-
YEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHMYECKHX Be-
IIECTB;

— MPUMEHSITh OCHOBHBIC ONIEPALIMN MBICIUTEIBHON ACSITENFHOCTA — aHAJIN3 U
CUHTE3, CpaBHEHHE, O0000IIEHHE, CHCTEMAaTH3allui0, BbBIIBICHUE TNPUYMHHO-
CJIEICTBEHHBIX CBA3EH — AJI U3yYEHUS] CBOMCTB BEILIECTB U XUMUUECKUX PEaKIIUH,
€CTECTBEHHO-HAYYHbIE METObl TO3HAHUS — HAOJIOJIEHUE, U3MEPEHUE, MOAEINPO-
BaHHE, SKCIIEPUMEHT (PEAJIbHBII U MBICIECHHBIN).



TemaTnuyeckoe IJIAHMPOBaAHME

8 kJ1acc
N KosuuecTBo yacos DJeKTPOHHBIC
o
/ HaumeHoBaHue pa3ieyioB u Kon- [paxtu- = (uudposeie) oOpa-
II/11
TEM IpOrpaMMBI Bceero TPOJIBHBIE = YECKHE 30BaTeIIbHbBIC pe-
paboThI paboThI CypCHI
Paznean 1. [lepBoHayajabHble XUMHYECKHE TIOHITHS
Xumus — BakHast 00J1aCTh
€CTECTBO3HAHUS M MPAKTH- bubmorexa LOK
1.1 . 5 0 2 https://m.edsoo.ru/7f
YECKOU JEATETBbHOCTH YelI0- 41837¢
BEKa
BeriecTBa 1 XUMHUYECKHE bubmorexa [JOK
1.2 15 1 0 https://m.edsoo.ru/7f
peakiuu 41837c
Hroro o pasneny 20

Pa3znen 2. BaxxHelilue nmpeacTaBUTe 1M HEOPraHUYeCKUX BeleCTB

Bosayx. Kucnopon. Iloasarue bubmmorexa LJOK
2.1 5 - POX. 6 0 1 https://m.edsoo.ru/7f
00 okcHaax 41837¢
Bonopoa.llonsitue o xucno- bubmorexa [JOK
2.2 PO 8 0 1 https://m.edsoo.ru/7f
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bu6mmoreka [IOK
Boma. P !
2.3 6OIla ACTBOPBL LIOHATHE ) 1 1 https://m.edsoo.ru/7f
00 OCHOBAHUIAX 41837¢
OCHOBHBIE KJIaCChI HEOpPTra- Bubmorexa ITOK
24 Vp 11 1 1 https://m.edsoo.ru/7f
HUYCCKUX COCANHCHUU 41837C
Hroro 1o pasneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucreMa XUuMHYECKHUX 3j1eMeHTOB /1.
H. MenaeneeBa. CTpoeHne aToMoB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-

BOCCTAHOBUTEC/IBHBIC PCAKINUH

[lepronnueckuii 3aKOH U
Ilepronnueckas cucrema

bu6mmorexa [IOK

3.1 xumuyeckux 3;1eMeHTOB []. 7 0 0 https://m.edsoo.ru/7f
U. Menneneesa. Ctpoenue 41837c
aToma
Xumuueckas cBsizb. OKUCITU- bu6mmorexa [IOK
3.2  TENbHO-BOCCTAHOBHUTECILHEIC 8 1 0 https://m.edsoo.ru/7f
peakiu 41837c
bu6mmoreka [IOK
Hroro no pazueny 15 https://m.edsoo.ru/7f
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Bbu6mmoreka [JOK

PesepBHOE Bpemst 3 0 0 https://m.edsoo.ru/7f
41837c
06 -
I[ee KOJIMYECTBO YacoB 10 PO 68 4 6
rpaMMe
9 kaacc
KonnuecTBo vacos DIIEKTPOHHBIE
Ne HaumenoBanwue pa3aenoB u Komu- [Ipaktu-  (uudposkie) 0bpa-
/o TEM IIPOTIrpaMMbl Bcero TPOJIbHBIE yecKue 30BaTCIIbHBIC PC-
paboThl paboThl CypChI
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
[ToBTOpEeHMEe U yriayonenue bubnuorexa [JOK
1.1  3HaHU OCHOBHBIX Pa3CIIOB 5 1 0 https://m.edsoo.ru/7f4
Kypca 8 kiacca 12636
OCHOBHBIC 3aKOHOMEPHOCTH bubmorexa LOK
1.2 P 4 0 0 https://m.edsoo.ru/7f4
XUMHYCCKHUX PEAKIIHIA 12636
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Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
OO6m1ast XxapakTepuCTUKa XH- bubmuorexa [JOK
2.1  mumyeckux 3;meMeHToB VIIA- 4 0 1 https://m.edsoo.ru/7f4
rpynisl. ['anorenst 1a636
OO01mas xapakTepucTUKa Xu-
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U UX COEIUHEHUS
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Pa3zgen 3. MeTaJJILI M BX COETUHEHU S
Bbu6mmoreka [JOK
3.1 | OO6mwue cBOWMCTBA METAJIIOB 4 0 0 https://m.edso0.ru/7f4
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BaxkHelnue MeTamisl 1 UX Bubmorexa I[OK
3.2 16 1 2 https://m.edsoo.ru/7f4
COCIUHEHUS 12636
Hroro mo pazueny 20
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